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Objective: To compare bacteriologic results in acute otitis media (AOM) from middle ear otorrhea and rhinopharyngeal 
samples. 
Methods: Three hundred and fifty-four children suffering from AOM were included. Two samples were obtained for 
each patient, one in the middle ear fluid, and another in the rhinopharynx. 
Results: The rhinopharyngeal sample shows a poor predictive value for the pathogen responsible for the AOM (only 
30%). But antibiotic sensitivity from each bacteriologic sample (otorrhea and rhinopharynx) for the whole population 
showed a very good correlation. 
Conclusions: The collection of nasopharyngeal cultures should therefore be promoted for their collective epidemio- 
logic value, especially with reference to the monitoring of pneumococcal susceptibility in children. 
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The eustachian tube is a direct conduit from the middle 
ear to the nasopharynx, which in the healthy child is 
colonized, inter alia, by nonvirulent strains of Haemo- 
philus injuenzae, Streptococcus pneumoniae, and Movaxella 
(Branhamella), cutarrhalir. It is now accepted that, follow- 
ing damage to the mucosa from a viral attack, any one 
of these commensals may become pathogenic and go 
on to cause acute otitis media. The bacteria involved in 
a case of acute otitis may therefore have originated in 
the nasopharynx, in which case sampling at this site 
might suffice to identify them precisely, and so obviate 
any need for invasive investigation of the middle ear 
itself through paracentesis. 
Colonization of the rhinopharynx in childhood 
changes over time [I] and may be affected by environ- 
mental factors, such as the child‘s attendance in a day- 
care center [2], while in cases of upper airway infection 
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the numbers of potentially pathogenic flora increase 
notably at the expense of normal commensals. This is 
particularly the case during otitis media, as shown by 
Faden et al. [3] in a prospective study of children under 
3 years of age. The question again arises, therefore, as 
to whether bacterial sampling in the nasopharynx 
might suffice to identify the pathogen causing episodes 
of acute otitis media in children. 
Over the years a number of authors have attempted 
to establish the predictive value of bacterial sampling 
Table 1 Organisms recovered from middle ear and 
nasopharynx (n=354 children) 
Bacterial species Middle ear Nasopharynx 
H .  inf7uenzae 
S. pneumoniae 
B. catarrhalis 
Staphylococcus aureus 
Pseudomonas aerufinosa 
S. p y o p i e s  
Enterobacteriaceae 
Other organisms 
Total* 
130 (42.9%) 
86 (28.4%) 
13 (4.3%) 
11 (3.6%) 
8 (2.6%) 
15 (5.0%) 
245 (68.2%) 
30 (9.9%) 
10 (3.3%) 
220 (37.6%) 
187 (31.9%) 
139 (37.6%) 
13 (2.2%) 
4 (0.7%) 
5 (0.9%) 
18 (3.0%) 
316 (89.3%) 
*Total of positive cultures from which at least one organism was 
isolated. 
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Table 2 Resistance to penicillin or P-lactamase production 
among isolates from middle ear or nasopharynx 
Bacterial species Middle ear Nasopharynx 
H. i?puenzae-lactainase + 46/130 (35.4%) 83i220 (37.7%) 
S. pneumofiiac penicillin IiR 43/86 (50.0%) 102/187 (S4.S%) 
M.  r~tnrrliali.r~lactaniasr + 29/30 (96.7%) 135/139 (97.1%) 
S.  uurcns-lactamase + 13/13 (100%) 10/13 (76.9%) 
Table 3 Comparative analysis between nasopharyngeal and 
paracentesic samples 
Samplv\ PPV* NPV** Sensitivity Specificity 
H .  ircfifluerizae 
p-lactamase + 0.5n 0.98 0.95 0.86 
P-lactaniase - 0.53 0.95 0.87 0.76 
S. pweuinuriine 
penicillin-S 0.45 0.99 0.90 0.85 
penicillin-K 0.41 0.99 0.98 0.81 
penicilliii-1 and 
H. tutnrrkalir 
~-1actdmdSe f 0.19 0.99 0.89 0.66 
'Positive predictive value. 
Negative predictive value * *  
in the nasopharynx [4-71, and have found that in fact 
the bacterium responsible for an attack of acute otitis 
media is very often also simultaneously present in the 
nasopharynx. It is most often detected, however, in 
association with other potential pathogens, so that the 
positive predictive value of its presence is generally 
under 50%). Gudmundsson et al. [S] have found a better 
positive predictive value for H .  ing'luenzae than for 
S. pneumoniae, but a far lower value for B. ratarrhalis. 
The negative predictive value of such sampling, on the 
other hand, has always been found to be excellent: the 
absence in the nasopharynx of any one of the pathogens 
known to be responsible for acute otitis media practi- 
cally rules it out as the cause of the case of otitis in 
question. 
Between November 1992 and April 1993 we 
carried out a multicenter study of the question in 
France [8] and confirmed this last finding once more: 
in our case the negative predictive value was over 95%). 
Our study concerned 354 children with an average age 
of 22 months and was carried out by 38 ear, nose and 
throat (ENT) specialists in private practice throughout 
France. Following informed parental consent they 
took two samples from each child during the same 
consultation, one in the nasopharynx and the other in 
the auditory canal after paracentesis. The samples were 
collected by aspiration through a thin catheter fitted 
to a tuberculin syringe, transported with all due 
precautions to the Bacteriology Department at  the 
HBpital Necker in Paris, and there cultured. Positive 
cultures were identified and the different pathogens 
then tested for resistance to usual antibiotics. 
The results of this study are given in Tables 1,  2 
and 3. Cultures were 68%) positive for middle ear 
samples and 89% for rhinopharyngeal samples, negative 
cultures being attributable to technical difficulties or 
errors in sampling, transport or culture. With positive 
cultures there were 113 cases (31.9%) of perfect cor- 
relation between the two sites, since one, two or three 
pathogens were common to both samples, or else 
culture was negative in both. There were 111 cases 
(31.3%) of partial correlation, i.e. a single pathogen in 
the middle ear out of two or three found in the naso- 
pharynx, and 130 cases (36.7%) with no correlation at 
all, either because the pathogens concerned were 
different, culture was sterile in the case of the middle 
ear but not the rhinopharynx, or else pathogens in the 
middle ear were not found in the rhinopharynx. As can 
be seen, however, there were differences in the positive 
predictive value of rhinopharyngeal samples in function 
of the pathogen at cause: 0.50 for H. irg'ltwzzae, 0.45 
for S.  pneurnoniae, and only 0.19 for B. catavrhalis. 
It is clear from this study that nasopharyngeal 
sampling could be of very great interest to epidemio- 
logy with regard to the development of resistant strains 
of the bacteria involved in otitis. The results given in 
Table 2 show the perfect concordance of antibiotic- 
resistant strains of H .  influenza? and s. pneurnoniae from 
the nasopharynx and the middle ear during episodes 
of acute otitis media, which suggests that systematic 
sampling in the nasopharynx of children with this 
infection would be a simple, reliable and relatively 
non-invasive means of charting the development of 
resistance to antibiotics in common use against the 
bacteria concerned. 
As a diagnostic procedure, however, the only co~i -  
clusion to be drawn from the surveys discussed above 
is that nasopharyngeal sampling is of small diagnostic 
value in identifiing the cause of acute otitis media 
in children and cannot, in cases of clinical failure 
of antibiotherapy, replace the bacteriologic assessment 
of samples taken directly at the site of infection, the 
middle ear, by means of paracentesis. 
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